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A liquid crystal display includes: a first panel; a second panel
facing the first panel; a first electrode and a second electrode
formed on the first panel; a liquid crystal layer provided
between the first panel and the second panel; and a first
alignment layer formed on the first panel and contacting the
liquid crystal layer. The first alignment layer includes a first
alignment base layer and a first alignment control agent, the
first alignment base layer represents a material for vertically
aligning liquid crystal of the liquid crystal layer, and the first
alignment control agent comes out of the first alignment base
layer and provides alignment force to the liquid crystal.
Accordingly, when the liquid crystal of the IPS mode liquid
crystal display has a pretilt, the liquid crystal that is near the
facing panel on which a linear common electrode and a linear
pixel electrode are not provided is immediately tilted accord-
ing to the pretilt, and hence, the response speed is very fast
and the afterimage problem of video is solved.
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LIQUID CRYSTAL DISPLAY AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application Nos. 10-2009-0115873 and
10-2010-0022440 filed in the Korean Intellectual Property
Office on Nov. 27,2009 and Mar. 12, 2010, the entire contents
of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] (a) Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play and a manufacturing method thereof.

[0004] (b) Description of the Related Art

[0005] Various types of flat panel displays have been devel-
oped and used. Among them, the liquid crystal display is the
most widely used flat panel display.

[0006] The liquid crystal display is classified as a twisted
nematic (TN) mode liquid crystal display, a vertically aligned
(VA) mode liquid crystal display. an in plane switching (IPS)
mode liquid crystal display, and an optically compensated
bend (OCB) mode liquid crystal display according to
arrangement states and driving methods of liquid crystal.
Regarding the liquid crystal displays, liquid crystal is initially
arranged in a predetermined manner because of influence of
an alignment layer or characteristics of the liquid crystal, and
when an electric field is applied, the liquid crystal is arranged
in another manner such that the polarization state of light that
passes through the liquid crystal becomes differentiated
according to the arrangement state of the liquid crystal by
optical anisotropy of the liquid crystal, and the differentiation
1s displayed as a difference of the amount of transmitted light
by using a polarizer, thereby displaying an image.

[0007] Particularly, in the IPS mode liquid crystal display,
since all of common electrodes and pixel electrodes are
formed on a panel, the aperture ratio is reduced and lumi-
nance is deteriorated. Also, in the IPS mode liquid crystal
display, since liquid crystal that is near another panel facing
the panel on which common electrodes and pixel electrodes to
which a voltage is applied are formed cannot quickly react to
application of the electric field, its response speed is low.
[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0009] The present invention has been made in an effort to
provide an IPS mode liquid crystal display with improved
response speed, luminance, and viewing angle, and a manu-
facturing method thereof.

[0010] In the following detailed description, only certain
exemplary embodiments of the present invention have been
shown and described, simply by way of illustration. As those
skilled in the art would realize, the described embodiments
may be modified in various different ways, all without depart-
ing from the spirit or scope of the present invention.

[0011] An exemplary embodiment of the present invention
provides a liquid crystal display including: a first panel; a
second panel facing the first panel; a first electrode and a
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second electrode formed on the first panel; a liquid crystal
layer provided between the first panel and the second panel;
and a first alignment layer formed on the first panel and
contacting the liquid crystal layer. The first alignment layer
includes a first alignment base layer and a first alignment
control agent, the first alignment base layer represents mate-
rial for vertically aligning liquid crystal of the liquid crystal
layer, and the first alignment control agent comes out of the
first alignment base layer and provides alignment force to the
liquid crystal.

[0012] The first electrode and the second electrode are
formed as a plurality of bands, and are alternately disposed.

[0013] A region between the first electrode and the second
electrode is divided into a plurality of domains.

[0014] The first electrode and the second electrode are in
parallel with each other, and the middle parts thereof are bent.
[0015] The plurality of domains are divided into a first
region and a second region, and a polar angle of the first
alignment control agent provided in the first region is differ-
ent from a polar angle of the first alignment control agent
provided in the second region.

[0016] The first alignment control agent is generated by
polymerizing a photo-polymerizable monomer or oligomer.

[0017] The liquid crystal display further includes a second
alignment layer formed on the second panel and contacting
the liquid crystal layer, and the second alignment layer
includes a second alignment base layer and a second align-
ment control agent. The second alignment base layer repre-
sents material for vertically aligning liquid crystal of the
liquid crystal layer, and the second alignment control agent
comes out of the second alignment base layer and provides
alignment force to the liquid crystal.

[0018] The second alignment control agent is generated by
polymerizing a photo-polymerizable monomer or oligomer.

[0019] A polar angle of the second alignment control agent
provided in the first region is different from a polar angle of
the second alignment control agent provided in the second
region.

[0020] The first alignment layer and the second alignment
layer are optical alignment layers.

[0021] The first electrode is formed as a plurality of bands,
the second electrode is formed with a continuous surface in a
pixel area, and the second electrode is formed with a trans-
parent conductor.

[0022] A region between the first electrode and the second
electrode is divided into a plurality of domains, and the
middle of the first electrode is bent.

[0023] The plurality of domains are divided into a first
region and a second region, and a polar angle of the first
alignment control agent provided in the first region is differ-
ent from a polar angle of the first alignment control agent
provided in the second region.

[0024] The first alignment control agent is generated by
polymerizing a photo-polymerizable monomer or oligomer.

[0025] The liquid crystal display further includes a second
alignment layer formed on the second panel and contacting
the liquid crystal layer, and the second alignment layer
includes a second alignment base layer and a second align-
ment control agent. The second alignment base layer repre-
sents material for vertically aligning liquid crystal of the
liquid crystal layer, and the second alignment control agent
comes out of the second alignment base layer and provides
alignment force to the liquid crystal.
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[0026] The second alignment control agent is generated by
polymerizing a photo-polymerizable monomer or oligomer.

[0027] A polar angle of the second alignment control agent
provided in the first region is different from a polar angle of
the second alignment control agent provided in the second
region.

[0028] The first alignment layer and the second alignment
layer are optical alignment layers.

[0029] Another embodiment of the present invention pro-
vides a method for manufacturing a liquid crystal display
including;: forming a first electrode and a second electrode on
a first panel; forming a first alignment layer including a first
alignment ground material for vertically aligning liquid crys-
tal on the first panel and a monomer or oligomer made of a
material that is different from the first alignment ground
material; forming a second panel; introducing the liquid crys-
tal between the first panel and the second panel; and polymer-
izing the monomer or oligomer included in the first alignment
layer by applying a first voltage between the first electrode
and the second electrode and irradiating light, thereby per-
forming first polymerization.

[0030] The first electrode and the second electrode are
formed as a plurality of bands, and are alternately disposed.

[0031] A region between the first electrode and the second
electrode is divided into a plurality of domains.

[0032] The first electrode and the second electrode are in
parallel with each other, and the middle parts thereof are bent.
[0033] The plurality of domains are divided into a first
region and a second region, and the first polymerization fur-
ther includes: polymerizing the monomer or oligomer
included in the first alignment layer provided in the first
region through irradiation; covering the second region by
using an optical mask; and polymerizing the monomer or
oligomer included in the first alignment layer provided in the
second region by applying a second voltage between the first
electrode and the second electrode and irradiating light,
wherein the first voltage is different from the second voltage.
[0034] The method further includes, before combining the
first panel and the second panel, forming a second alignment
layer including a second alignment ground material for ver-
tically aligning the liquid crystal and a monomer or oligomer
made of a material that is different from the second alignment
ground material on the second panel.

[0035] The method includes forming a first alignment con-
trol agent by polymerizing the monomer or oligomer
included in the first alignment layer, and forming a second
alignment control agent by polymerizing the monomer or
oligomer included in the second alignment layer.

[0036] The first electrode is formed as a plurality of bands,
and the second electrode is formed as a continuous surface in
a pixel area.

[0037] Yet another embodiment of the present invention
provides a method for manufacturing a liquid crystal display
including: forming a first electrode and a second electrode on
a first panel; forming a first alignment layer including a first
alignment ground material for vertically aligning liquid crys-
tal on the first panel and a monomer or oligomer made of
material that is different from the first alignment ground
material; dividing a region between the first electrode and the
second electrode into a plurality of domains, and dividing the
domains into a first region and a second region; irradiating
first light to the first region and optically aligning the align-
ment ground material to form an alignment base layer, and
polymerizing the photo-polymerizable monomer or oligomer

Jun. 2, 2011

to form an alignment control agent; and irradiating second
light to the second region and optically aligning the alignment
ground material to form an alignment base layer, and poly-
merizing the photo-polymerizable monomer or oligomer to
form an alignment control agent, wherein an irradiated
amount of the first light is different from an irradiated amount
of the second light.

[0038] A polar angle of the alignment control agent pro-
vided in the first region is different from a polar angle of the
alignment control agent provided in the second region.
[0039] Yet another embodiment of the present invention
provides a liquid crystal display including: a first panel; a
second panel facing the first panel; a pixel electrode formed
on the first panel and having no cutout and forming a con-
tinuous surface; a control electrode formed on the pixel elec-
trode and including a domain dividing means for dividing a
pixel area into a plurality of domains; a common electrode
formed on the second panel and having no cutout and forming
a continuous surface; a liquid crystal layer formed between
the first panel and the second panel; and a first alignment layer
formed on the first panel and contacting the liquid crystal
layer, wherein the first alignment layer includes a first align-
ment base layer and a first alignment control agent, the first
alignment base layer represents a material for vertically
aligning liquid crystal of the liquid crystal layer, and the first
alignment control agent comes out of the first alignment base
layer and provides alignment force to the liquid crystal.
[0040] The liquid crystal display further includes an inter-
layer insulating layer formed between the control electrode
and the pixel electrode.

[0041] The domain dividing means is a cutout.

[0042] Liquid crystal molecules of the liquid crystal layer
provided at the cutout are arranged by an electric field formed
between the control electrode and the common electrode.
[0043] The control electrode is formed with indium tin
oxide (ITO) or indium zinc oxide (IZO).

[0044] The first alignment control agent is generated by
polymerizing a photo-polymerizable monomer or oligomer.
[0045] The liquid crystal display further includes a second
alignment layer formed on the second panel and contacting
the liquid crystal layer, and the second alignment layer
includes a second alignment base layer and a second align-
ment control agent. The second alignment base layer repre-
sents a material for vertically aligning liquid crystal of the
liquid crystal layer, and the second alignment control agent
comes out of the second alignment base layer and provides
alignment force to the liquid crystal.

[0046] The second alignment control agent is generated by
polymerizing the photo-polymerizable monomer or oligo-
met.

[0047] Yet another embodiment of the present invention
provides a method for manufacturing a liquid crystal display
including: forming a pixel electrode having no cutout and
forming a continuous surface on a first panel; forming a
control electrode having a domain dividing means for divid-
ing a pixel area into a plurality of domains on the pixel
electrode; forming a first alignment layer including a first
alignment ground material for vertically aligning liquid crys-
tal on the control electrode and a monomer or oligomer made
of a material that is different from the first alignment ground
material; forming a common electrode on the second panel,
introducing the liquid crystal between the first panel and the
second panel; and polymerizing the monomer or oligomer
included in the first alignment layer by applying a first voltage



US 2011/0128486 Al

between the control electrode and the common electrode and
irradiating light, thereby performing first polymerization.
[0048] The method includes further forming an interlayer
insulating layer between the control electrode and the pixel
electrode.

[0049] The domain dividing means is a cutout.

[0050] Liquid crystal molecules of the liquid crystal layer
provided at the cutout are arranged by an electric field formed
between the control electrode and the common electrode.
[0051] The method further includes, before combining the
first panel and the second panel, forming a second alignment
layer including a second alignment ground material for ver-
tically aligning the liquid crystal on the common electrode
and the monomer or oligomer made of a material that is
different from the second alignment ground material.

[0052] The method includes forming a first alignment con-
trol agent by polymerizing the monomer or oligomer
included in the first alignment layer, and forming a second
alignment control agent by polymerizing the monomer or
oligomer included in the second alignment layer.

[0053] According to the exemplary embodiments of the
present invention, when the liquid crystal has a pretilt in the
IPS mode liquid crystal display, liquid crystal that is near a
facing panel having no linear common electrode and linear
pixel electrode immediately becomes tilted according to the
pretilt, and hence, the response speed is very fast. Therefore,
the problem of an afterimage in video is solved.

[0054] Further, since the linear common electrode and the
linear pixel electrode are configured by a transparent conduc-
tive layer such as ITO or IZO and the liquid crystal on the
linear common electrode and the linear pixel electrode has a
pretilt and is immediately tilted in the direction in parallel to
that of the electric field when a driving voltage is applied,
liquid crystal that is helpful for image displaying is increased.
Therefore, the aperture ratio is improved and the luminance is
increased.

[0055] Also, since the liquid crystal has positive dielectric
anisotropy, when the electric field is applied, the liquid crystal
is arranged in the same direction as the electric field that is
formed in the direction that is vertical to the sides of the
common electrodes and the pixel electrodes. Hence, multiple
alignments can be realized by arranging the liquid crystal in
the different directions for respective first to fourth domains.
That 1s, the liquid crystal is arranged with different pretilts for
the first to fourth domains to thus realize multiple alignments.
In this instance, since the liquid crystal has a pretilt with a
predetermined polar angle, liquid crystal in all regions is
tilted according to the pretilt when the electric field is applied,
the alignment directions of the liquid crystal that is provided
around the boundary line between domains are different for
the respective domains, and hence, the multiple alignments
are perfectly realized to improve the viewing angle.

[0056] In addition, when the alignment control agent has a
pretilt by applying a control voltage between the control
electrode and the common electrode having a cutout that
functions as a domain dividing means in advance during the
manufacturing process, the direction in which the liquid crys-
tal is tilted when a driving voltage is applied between the pixel
electrode and the common electrode is instantly determined
by the pretilt of the previously aligned alignment control
agent, thereby improving the response speed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0057] FIG. 1 shows a flowchart of a method for aligning
liquid crystal according to an exeniplary embodiment of the
present invention.
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[0058] FIG. 2 shows a layout view of a liquid crystal dis-
play according to an exemplary embodiment of the present
invention.

[0059] FIG. 3 shows a cross-sectional view of FIG. 2 with
reference to line T1I-I11.

[0060] FIG. 4 shows a cross-sectional view for firstly align-
ing liquid crystal according to an exemplary embodiment of
the present invention.

[0061] FIG. 5 shows a cross-sectional view of for second-
arily aligning liquid crystal according to an exemplary
embodiment of the present invention.

[0062] FIG. 6 shows a layout view of a liquid crystal dis-
play according to another exemplary embodiment of the
present invention.

[0063] FIG. 7 shows a cross-sectional view of FIG. 6 with
reference to line VII-VII.

[0064] FIG. 8 and FIG. 9 show a liquid crystal display
manufacturing method according to another exemplary
embodiment of the present invention.

[0065] FIG. 10 and FIG. 11 show a method for differenti-
ating polar angles of alignment control agents of a first region
U1 and a second region U2 in an optical alignment layer.
[0066] FIG. 12 shows a layout view of a liquid crystal
display according to the other exemplary embodiment of the
present invention.

[0067] FIG. 13 shows a cross-sectional view of FIG. 12
with reference to line XII-XTIL.

[0068] FIG. 14 shows a layout view of a liquid crystal
display according to the other exemplary embodiment of the
present invention.

[0069] FIG. 15 shows a cross-sectional view of a liquid
crystal display shown in FIG. 14.

[0070] FIG. 16 shows alignment of liquid crystal provided
at a control electrode and a cutout of the control electrode of
a liquid crystal display shown in FIG. 14.

[0071] FIG. 17 shows a cross-sectional view for aligning
liquid crystal to have a pretilt by applying a control voltage
between a control electrode and a common electrode accord-
ing to another exemplary embodiment of the present inven-
tion.

[0072] FIG. 18 shows a cross-sectional view for aligning an
alignment control agent to have a pretilt by irradiating ultra-
violet (UV) to liquid crystal having a pretilt according to an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0073] Hereinafter, exemplary embodiments of the present
invention will be described in detail referring to the accom-
panying drawings. The present invention will be described
more fully hereinafter with reference to the accompanying
drawings, in which exemplary embodiments of the invention
are shown. As those skilled in the art would realize, the
described embodiments may be modified in various different
ways, all without departing from the spirit or scope of the
present invention. Like reference numerals designate like
elements throughout the specification.

[0074] FIG. 1 shows a flowchart of a method for aligning
liquid crystal according to an exemplary embodiment of the
present invention.

[0075] As shown in FIG. 1, first, an IPS mode thin film
transistor (TFT) panel is manufactured (S1). The IPS mode
thin film transistor panel is manufactured by forming a gate
line, a data line crossing the gate line, a thin film transistor
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having a control electrode and an input electrode connected to
the gate line and the data line, a linear pixel electrode con-
nected to an output terminal of the thin film transistor, a linear
common electrode facing the linear pixel electrode, and a
common electrode line for applying a common voltage to the
linear common electrode on an insulation panel.

[0076] A first alignment layer including a monomer or oli-
gomer is formed on the TPS mode thin film transistor panel
(S2). The first alignment layer mixes and coats the photo-
polymerizable monomer or oligomer on an alignment ground
material and can be formed by hardening the alignment
ground material. The alignment ground material of the first
alignment layer can be formed with a material having a ver-
tical alignment characteristic.

[0077] Therefore, since the alignment layer including the
photo-polymerizable monomer or oligomer can function as
an alignment layer of liquid crystal and the alignment ground
material has the vertical alignment characteristic, a director of
the liquid crystal is firstly aligned in the vertical direction with
respect to the panel surface.

[0078] Here, a polymerization initiator can be added
together with the alignment ground material and the photo-
polymerizable monomer or oligomer. The polymerization
initiator does not have to be added, but when it is, polymer-
ization is quickly performed. The polymerization initiator can
be a benzoyl peroxide, cumene hydroperoxide, t-butylperoc-
toate, dicumyl peroxide, benzoyl alkyl ether, acetophenone,
benzophenone, xanthone benzoin ether, or benzyl ketal poly-
merization initiator in addition to methyl ethyl ketone perox-
ide, and they can be used individually or a mixture thereof'can
be used. Also, the added amount of the polymerization initia-
tor can be less than 10 weight % for the polymerizable com-
pound. When it is added at more than 10 weight %, the
polymerization initiator functions as an impurity and deterio-
rates display quality of a display element.

[0079] A facing panel to be assembled to face the IPS mode
thin film transistor panel is manufactured (S3). A color filter
and a light blocking member can be formed on the facing
panel.

[0080] Next, a second alignment layer including a mono-
mer or oligomer is formed on the facing panel (S4). The
second alignment layer can be formed by mixing and coating
the photo-polymerizable monomer or oligomer on the align-
ment ground material, and hardening the alignment ground
material. The alignment ground material of the second align-
ment layer can be formed with a material having a vertical
alignment characteristic. Therefore, since the alignment layer
including the photo-polymerizable monomer or oligomer can
function as an alignment layer of liquid crystal and the align-
ment ground material has the vertical alignment characteris-
tic, a director of the liquid crystal is firstly aligned in the
vertical direction with respect to the panel surface.

[0081] Here, a polymerization initiator can be added
together with the alignment ground material and the photo-
polymerizable monomer or oligomer. The polymerization
initiator does not need to be added, but when it is, polymer-
ization is quickly performed.

[0082] The IPS mode thin film transistor panel and the
facing panel are assembled, and liquid crystal is introduced
between the two panels (S5).

[0083] Here, introduction ofthe liquid crystal is performed
by interposing liquid crystal between the two panels having
an alignment layer including the photo-polymerizable mono-
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mer or oligomer. In this instance, the photo-polymerizable
monomer or oligomer can be added and interposed to the
liquid crystal.

[0084] Next, alignment of liquid crystal is changed by
applying an electric field to the liquid crystal (S6). Applying
of the electric field to the liquid crystal is performed by
applying a voltage between the linear pixel electrode and the
linear common electrode or applying a voltage between elec-
trodes that are installed outside. The alignment of liquid crys-
tal caused by applying the electric field is changed according
to dielectric anisotropy of the liquid crystal, and the liquid
crystal having positive dielectric anisotropy is tilted in the
direction in parallel to the electric field, while the liquid
crystal having negative dielectric anisotropy is tilted in the
direction that is vertical to the electric field. Also, the degree
of changed alignment of liquid crystal is variable by the
intensity of the electric field.

[0085] Accordingly, the liquid crystal is secondarily
aligned by forming an alignment control agent by polymer-
izing the monomer or oligomer included by the alignment
layer while the alignment of liquid crystal is changed through
application of the electric field (S7). The monomer or oligo-
mer is polymerized by irradiating light (e.g., ultraviolet rays)
that leads polymerization of the photo-polymerizable mono-
mer or oligomer when the monomer or oligomer is a photo-
polymerizable material. The alignment control agent is
arranged following the alignment of the liquid crystal, and it
maintains the same arrangement after the electric field is
removed and influences alignment of neighboring liquid
crystal. Therefore, the liquid crystal can be arranged to have
a pretilt that is different from that of the first alignment by
secondary alignment.

[0086] Thepretilt can have an angleand adirection that will
be defined as a polar angle (0 to 180 degrees) and an azimuthal
angle (0 to 360 degrees). That is, the pretilt includes the
azimuthal angle (0 to 360 degrees) and the polar angle (0 to
180 degrees). Here, the azimuthal angle represents the tilted
angle of projection of the alignment layer or the liquid crystal
onto the panel with reference to the gate line or the data line.
The polar angle represents the tilted angle of the alignment
control agent or the liquid crystal with reference to the verti-
cal line (i.e., a normal line on the panel) to the horizontal
surface of the panel.

[0087] Thesecondary alignment can be used for the case in
which the liquid crystal has a pretilt so as to predetermine an
operational direction of the liquid crystal when the electric
field is applied. Particularly, the pretilt in the polar angle
direction is important for the IPS mode, which will be mainly
described.

[0088] AnIPSmodeliquid crystal display manufactured by
applying a liquid crystal alignment method according to an
exemplary embodiment of the present invention will now be
described.

[0089] FIG. 2 shows a layout view of a liquid crystal dis-
play according to an exemplary embodiment of the present
invention, and FIG. 3 shows a cross-sectional view of FIG. 2
with reference to line III-1IL.

[0090] The liquid crystal display includes a thin film tran-
sistor panel 100, a facing panel 200, a liquid crystal layer 3, a
lower polarizer 11, and an upper polarizer 21.

[0091] The thin film transistor panel 100 includes an insu-
lation panel 110 and thin film layers formed thereon, and the
common electrode panel 200 includes an insulation panel 210
and thin film layers formed thereon.
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[0092] The thin film transistor panel 100 will now be
described.
[0093] A gate line 121 including a gate electrode 124 and a

common electrode line 131 are provided in the horizontal
direction on the insulation panel 110 made of transparent
glass. The common electrode line 131 is connected to linear
common electrodes 133 and 134. A scanning signal is trans-
mitted to a gate line 121, and a common voltage is transmitted
to the common electrode line 131. The linear common elec-
trodes 133 and 134 include a common electrode unit 133
connected to the common electrode line 131 and a common
connector 134 for connecting another terminal of the com-
mon electrode unit 133. The center of the common electrode
unit 133 is bent. The linear common electrodes 133 and 134
are made of transparent conductive layers such as indium tin
oxide (ITO) or indium zinc oxide (IZ0).

[0094] A gateinsulating layer 140 is formed on the gate line
121 and the common electrode line 131, intrinsic semicon-
ductors 151, 154, and 157 made of amorphous silicon are
formed on the gate insulating layer 140, and ohmic contacts
161,163, 165, and 167 made of material such as silicide or n+
hydrogenated amorphous silicon in which an n-type impurity
is doped with a high concentration are formed on the intrinsic
semiconductors 151,154, and 157. The intrinsic semiconduc-
tors 151, 154, and 157 and the ohmic contacts 161, 163, 165,
and 167 can all be called semiconductors for convenience of
description, and the term semiconductor may signify a poly-
silicon semiconductor or an oxide semiconductor as well as
the intrinsic semiconductor and the ohmic contact layer.
[0095] A data line 171 having a plurality of source elec-
trodes 173, a drain electrode 175, and linear pixel electrodes
177, 178, and 179 connected to the drain electrode 175 are
formed on the ohmic contacts 161, 163, 165, and 167. An
image signal voltage is applied to the data line 171. The drain
electrode 175 faces the source electrode 173 on the gate
electrode 124. A channel of the intrinsic semiconductor 154
between the source electrode 173 and the drain electrode 175
is exposed. The linear pixel electrodes 177, 178, and 179
include a pixel electrode unit 177 provided in parallel with the
common electrode unit 133, a first pixel connector 179 con-
nected to the drain electrode 175 and connecting a first tet-
minal of the pixel electrode unit 177, and a second pixel
connector 178 for connecting another terminal of the pixel
electrode unit 177. The center of the pixel electrode unit 177
is bent in a like manner of the common electrode unit 133.
Also, the data line 171 is bent according to the shapes of the
pixel electrode unit 177 and the common electrode unit 133.
The linear pixel electrodes 177, 178, and 179 connected to the
data line 171, the drain electrode 175, and the drain electrode
175 can be made of transparent conductive layers such as
indium tin oxide (ITO) or indium zinc oxide (IZ0).

[0096] The data line 171, the drain electrode 175, and the
linear pixel electrodes 177, 178, and 179 can have substan-
tially the same surface shape as the ohmic contacts 161, 163,
165, and 167, and the intrinsic semiconductors 151, 154, and
157 can have substantially the same surface shape as the
ohmic contacts 161, 163, 165, and 167 except the source
electrode 173 and the drain electrode 175. Differing from this,
the ohmic contacts and the intrinsic semiconductors can be
formed in an island form and be disposed around the gate
electrode 124.

[0097] The gate electrode 124, source electrode 173, and
drain electrode 175 form a thin film transistor (TFT) together
with the intrinsic semiconductor 154, and a channel of the
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thin film transistor is formed on the channel of the intrinsic
semiconductor 154 between the source electrode 173 and the
drain electrode 175.

[0098] The common electrode unit 133 and the pixel elec-
trode unit 177 function as a domain dividing means, they are
formed as a plurality of bands at a predetermined angle off the
gate line 121, and are alternately disposed. A region between
the common electrode unit 133 and the pixel electrode unit
177 is divided into a first domain D1, a second domain D2, a
third domain D3, and a fourth domain D4 with reference to a
first boundary line P1 and a second boundary line P2. The first
boundary line P1 is provided in the middle between the com-
mon electrode unit 133 and the pixel electrode unit 177, the
common electrode unit 133 is in parallel with the pixel elec-
trode unit 177, and the second boundary line P2 is provided in
the middle between the neighboring gate line 121 and is in
parallel with the gate line 121.

[0099] A lower alignment layer 1 is formed on the data line
171, the drain electrode 175, and the linear pixel electrodes
177, 178, and 179. The lower alignment layer 1 includes an
alignment base layer 12 and an alignment control agent 13.
The alignment base layer 12 is a liquid crystal vertical align-
ment layer of such as a polyamic acid, a polyimide, or leci-
thin, and the liquid crystal is basically aligned in the direction
vertical to the panel by the alignment base layer 12. The
alignment control agent 13 comes out of the alignment base
layer 12 with a pretilt, particularly, a polar angle, and is
formed by photo-polymerizing the photo-polymerizable
monomer or oligomer.

[0100] The photo-polymerizable monomer or oligomer
includes a reactive mesogen (RM) and NOA series by Nor-
land. The reactive mesogen (RM) represents a polymerizable
reactive mesogen compound. The mesogen compound or
mesogen material includes a material or compounds includ-
ing the mesogen radical of at least one of stick, plate, and disk
shapes, that is, a radical that is capable of generating a liquid
crystalline phase behavior. The liquid crystal compound hav-
ing a radical in the shape of a stick or a plate is a calamitic
liquid crystal that is well known to a skilled person, and the
liquid crystal compound having a radical in the shape ofa disk
is a liquid crystal that is well known to a skilled person. The
compound or material including the mesogen radical does not
need to display a liquid crystalline phase. Also, it is possible
to show the liquid crystalline phase behavior through mixture
with another compound, or a mesogen compound or material,
or when their mixture is polymerized.

[0101] The reactive mesogen is polymerized by the light
such as the ultraviolet rays, and it represents a material that is
aligned depending on the alignhment state of the near material.
An example of the reactive mesogen can be a compound that
is expressed in the subsequent equation.

P1-Al-(Z1-A2)n-P2,

[0102] Here, P1 are P2 are independently selected from
among acrylate, methacrylate, vinyl, vinyloxy, and epoxy
groups, Al and A2 are independently selected from 1,4-phe-
nylene and naphthalene-2,6-diyl groups, Z1 is one of COO—,
OCO—, and a single bond, and n is one of 0, 1, and 2.

[0103] Infurther detail, acompound expressed as one ofthe
next equations can be exemplified.
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[0104] Here, P1 and P2 are independently selected from
acrylate, methacrylate, vinyl, vinyloxy, and epoxy groups.
[0105] Since the alignment base layer 12 of the lower align-
ment layer 1 is formed with the material that has the vertical
alignment characteristic, the liquid crystal is vertically
aligned in the earlier stage, but since the alignment control
agent 13 of the lower alignment layer 1 has a pretilt with a
predetermined polar angle with reference to the direction
vertical to the surface of the insulation panel 110, alignment
of the liquid crystal is changed by the alignment force of the
alignment control agent 13, and the liquid crystal is tilted with
a predetermined polar angle with reference to the direction
vertical to the surfaces of the insulation panels 110 and 210.
[0106] Whilenotillustrated, an insulating layer for protect-
ing the channel of the intrinsic semiconductor 154 can be
further formed between the data line 171, drain electrode 175,
linear pixel electrodes 177, 178, and 179, and lower align-
ment layer 1.

[0107] The facing panel 200 will now be described.
[0108] A light blocking member 220 is formed on an insu-
lation panel 210 made of transparent glass, and a color filter
230is formed in respective regions divided by the light block-
ing member 220.

[0109] The color filter 230 and the light blocking member
220 can be formed on the thin film transistor panel 100.
[0110] An upper alignment layer 2 is formed on the color
filter 230. The upper alignment layer 2 includes an alignment
base layer 22 and an alignment control agent 23. The align-
ment base layer 22 is a liquid crystal vertical alignment layer
of such as a polyamic acid, a polyimide, or lecithin, and the
liquid crystal is basically aligned in the direction vertical to
the panel by the alignment base layer 22. The alignment
control agent 23 comes out of the alignment base layer 22
with a pretilt, particularly, a polar angle, and is formed by
photo-polymerizing the photo-polymerizable monomer or
oligomer.

[0111] The photo-polymerizable monomer or oligomer
includes the reactive mesogen (RM) and NOA series by Nor-
land described above.

[0112] The liquid crystal is vertically aligned in the earlier
stage because the alignment base layer 22 of the upper align-
ment layer 2 is formed with a material having the vertical
alignment characteristic, but the alignment control agent 23
of the upper alignment layer 2 is tilted in a predetermined
direction, alignment of the liquid crystal is changed by the
alignment force of the alignment control agent 23, and a
director of the liquid crystal is tilted with a predetermined
polar angle off the surfaces of the panels 110 and 210.
[0113] The liquid crystal layer 3 includes liquid crystal
with positive dielectric anisotropy, the alignment control
agents 13 and 23 are tilted with a predetermined polar angle
off the surfaces of the panels 110 and 210, and liquid crystal
adjacent to the lower alignment layer 1 and the upper align-
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ment layer 2 is tilted with a predetermined polar angle with
reference to the surfaces of the panels 110 and 210 because of
the influence of the alignment control agents 13 and 23 of the
lower alignment layer 1 and the upper alignment layer 2.
[0114] Accordingly, when the liquid crystal that is near the
lower alignment layer 1 and the upper alignment layer 2 has
a pretilt with a predetermined polar angle, the response speed
is fast because the liquid crystal in all the regions is immedi-
ately tilted according to the pretilt when the electric field is
applied. Particularly, liquid crystal that is near a facing panel
having no linear common electrode and linear pixel electrode
immediately becomes tilted according to the pretilt, and
hence, the response speed is very fast. Therefore, the problem
of afterimage in the video is solved.

[0115] Further, since the linear common electrodes 133 and
134 and the linear pixel electrodes 177, 178, and 179 are
configured by a transparent conductive layer such as 1TO or
170 and the liquid crystal on the linear common electrodes
133 and 134 and the linear pixel electrodes 177,178, and 179
has a pretilt and is immediately tilted in the direction parallel
to that of the electric field when a driving voltage is applied,
liquid crystal that is helpful for image displaying is increased.
Therefore, the aperture ratio is improved and the luminance is
increased.

[0116] Also, since the liquid crystal has positive dielectric
anisotropy, when the electric field is applied, the liquid crystal
is arranged in the same direction as the electric field that is
formed in the direction that is vertical to the sides of the
common electrode 133 and the pixel electrode 177. Hence,
multiple alignments can be realized by arranging the liquid
crystal in the different directions for respective first to fourth
domains. That is, the liquid crystal is arranged with different
pretilts for the first to fourth domains to thus realize multiple
alignments. In this instance, since the liquid crystal has a
pretilt with a predetermined polar angle, liquid crystal in all
regions is tilted according to the pretilt when the electric field
is applied, the alignment directions of the liquid crystal that is
provided around the boundary line between domains are dif-
ferent for the respective domains, and hence, the multiple
alignments are perfectly realized to improve the viewing
angle.

[0117] The lower alignment layer 1 and the upper align-
ment layer 2 have been described to have the alignment base
layers 12 and 22 and the alignment polymers 13 and 23 in the
above-described exemplary embodiment, and it is also pos-
sible for one of the lower alignment layer 1 and the upper
alignment layer 2 to have the alignment base layer and the
alignment polymer and for the other to have the alignment
base layer.

[0118] Also, when the photo-polymerizable monomer or
oligomer is added and interposed to the liquid crystal, the
liquid crystal layer 3 may have an alignment control agent
separated from the lower alignment layer 1 and the upper
alignment layer 2, and the photo-polymerizable monomer or
oligomer that is not photo-polymerized may remain.

[0119] The lower polarizer 11 and the upper polarizer 21
can be disposed to have crossed transmissive axes.

[0120] A method for manufacturing a liquid crystal display
according to an exemplary embodiment of the present inven-
tion will now be described with reference to FI1G. 4 and FIG.
5.

[0121] FIG. 4 shows a cross-sectional view for firstly align-
ing liquid crystal according to an exemplary embodiment of
the present invention, and FIG. 5 shows a cross-sectional
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view for secondarily aligning liquid crystal according to an
exemplary embodiment of the present invention.

[0122] As shown in FIG. 4, a thin film layer including
wiring, a thin film transistor, linear common electrodes 133
and 134, and linear pixel electrodes 177, 178, and 179 is
formed on an insulation panel 110 by using thin film deposi-
tion, photolithography, and photo-etching. Also, a thin film
layer including a light blocking member 220 and a color filter
230 is formed on an insulation panel 210 by using thin film
deposition, photolithography, and photo-etching.

[0123] Next, a ground material and a photo-polymerizable
monomer or oligomer are mixed and coated on the thin film
layer of the thin film transistor panel 100, and the alignment
ground material is hardened by curing the same at a tempera-
ture (100 to 180 degrees Celsius) for 0.5 to 1 hour, thereby
forming a lower alignment layer 1a¢ including the photo-
polymerizable monomer or oligomer. Also, the alignment
ground material and the photo-polymerizable monomer or
oligomer are mixed and coated on the thin film layer of the
facing panel 200, and the alignment ground material is hard-
ened by curing the same at a temperature (100 to 180 degrees
Celsius) for 0.5 to 1 hour, thereby forming an upper alignment
layer 2a including the photo-polymerizable monomer or oli-
gomer.

[0124] Here, the alignment ground material is a liquid crys-
tal vertical alignment layer of such as a polyamic acid, a
polyimide, or lecithin, and the liquid crystal is firstly aligned
in the direction vertical to the panel by the alignment ground
material. Therefore, the lower alignment layer 1a and the
upper alignment layer 2a including the photo-polymerizable
monomer or oligomer can firstly align the liquid crystal in the
direction vertical to the panels 100 and 200 by the alignment
ground material. The photo-polymerizable monomer or oli-
gomer includes the reactive mesogen (RM) and NOA series
by Norland as described.

[0125] Then, the thin film transistor panel 100 and the
facing panel 200 are combined. The panels 100 and 200 can
be combined by two methods.

[0126] Thefirst methodisto coat a sealant on one of the thin
film transistor panel 100 and the facing panel 200 to define a
region in which the liquid crystal is filled, drip the liquid
crystal into the defined region, and arrange and combine the
thin film transistor panel 100 and the facing panel 200. In this
instance, a spacer for maintaining a gap between the two
panels 100 and 200 can be sprayed before or after the liquid
crystal is dripped. The spacer can be formed on the thin film
transistor panel 100 and the facing panel 200 through a thin
film formation process in advance. In this instance, the liquid
crystal can be dripped after adding the photo-polymerizable
monomer or oligomer thereto.

[0127] Inanother way, a sealant is coated on one of the thin
film transistor panel 100 and the facing panel 200 to define a
region in which liquid crystal will be filled, a liquid crystal
interposition hole is formed, and then the two panels 100 and
200 are arranged and combined. The liquid crystal can be
interposed by dipping the liquid crystal interposition hole ina
liquid crystal storage tank in a vacuum state and eliminating
the vacuum, and then the liquid crystal interposition hole can
be sealed. Further, the liquid crystal can be interposed by
adding the photo-polymerizable monomer or oligomer to the
liquid crystal.

[0128] Next, as shown in FIG. 5, a horizontal electric field
(E) is formed between the common electrode unit 133 and the
pixel electrode unit 177 by applying a voltage between the
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linear pixel electrodes 177, 178, and 179 and the linear com-
mon electrodes 133 and 134. The electric field is applied to
the liquid crystal by applying the voltage between two elec-
trodes that are formed on the panel or by applying the voltage
between electrodes that are installed outside. Since the liquid
crystal has positive dielectric anisotropy, the liquid crystal is
tilted in the direction in parallel with the electric field. Since
the electric field is formed in the direction in parallel to the
panel surface, the liquid crystal that was firstly aligned in the
direction vertical to the panel surface is secondarily aligned in
the direction in parallel to the horizontal electric field (E) to
have a predetermined polar angle.

[0129] Light such as the ultraviolet rays is irradiated to the
lower and upper alignment layers 1 and 2 to photo-polymer-
ize the photo-polymerizable monomer or oligomer, thereby
forming alignment control agents 13 and 23 coming out of the
alignment base layers 12 and 22. The alignment control
agents 13 and 23 have a pretilt with a predetermined polar
angle according to the secondary alignment state of the liquid
crystal.

[0130] Here, the pretilts of the alignment control agents 13
and 23 can be controlled by varying the voltage between the
linear pixel electrodes 177, 178, and 179 and the linear com-
mon electrodes 133 and 134. That is, when a strong voltage is
applied between the linear pixel electrodes 177,178, and 179
and the linear common electrodes 133 and 134, the liquid
crystal is arranged in the direction in parallel to the horizontal
electric field (E), and when the ultraviolet rays are irradiated
in this state, the alignment control agents 13 and 23 have abig
pretilt. On the contrary, when a weak voltage is applied
between the linear pixel electrodes 177, 178, and 179 and the
linear common electrodes 133 and 134, the liquid crystal is
arranged with a small polar angle with reference to the direc-
tion vertical to the surfaces of the panels 110 and 210, and
when the ultraviolet rays are irradiated, the alignment control
agents 13 and 23 have a small pretilt.

[0131] Accordingly, when the photo-polymerizable mono-
mer or oligomer and the alignment ground material are mixed
to form an alignment layer and an alignment control agent is
formed by photo-polymerizing the alignment layer, it is easy
to control the pretilt of the alignment control agent, and the
problem that may occur when the photo-polymerizable
monomer or oligomer remains at the liquid crystal layer 3 can
be prevented.

[0132] The method for filling the liquid crystal between the
thin film transistor panel 100 and the facing panel 200, apply-
ing the voltage, irradiating the ultraviolet rays, and forming
the alignment control agents 13 and 23 has been described,
and differing from this, it is also possible to apply a voltage
between the linear pixel electrodes 177, 178, and 179 and the
linear common electrodes 133 and 134 before filling the
liquid crystal between the thin film transistor panel 100 and
the facing panel 200, irradiating the ultraviolet rays to the
alignment layers 1 and 2 including the photo-polymerizable
monomer or oligomer, and forming the alignment control
agents 13 and 23. The liquid crystal is interposed after the
alignment control agents 13 and 23 are formed.

[0133] A module operation is then progressed.

[0134] Itis possible to differentiate the polar angles of the
liquid crystal in different regions, increasing compensation
rates of optical characteristics between the different regions,
and thereby improve lateral visibility, which will be described
in another exemplary embodiment.
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[0135] FIG. 6 shows a layout view of a liquid crystal dis-
play according to another exemplary embodiment of the
present invention, and FIG. 7 shows a cross-sectional view of
FIG. 6 with reference to line VII-VII.

[0136] The present exemplary embodiment substantially
corresponds to the exemplary embodiment shown in FIG. 2
and FIG. 3, except for the structure in which the pretilts of the
polar angles of the alignment control agents of the first region
U1 and the second region are differentiated to differentiate
the polar angles of the liquid crystal in the first region U1 and
the second region.

[0137] As shown in FIG. 6 and FIG. 7, in the liquid crystal
display according to another exemplary embodiment of the
present invention, a region between the common electrode
unit 133 and the pixel electrode unit 177 is divided into a first
domain D1, a second domain D2, a third domain D3, and a
fourth domain D4 with reference to a first boundary line P1
and a second boundary line P2. The first boundary line P1 is
provided in the middle between the common electrode unit
133 and the pixel electrode unit 177 and is in parallel with the
common electrode unit 133 and the pixel electrode unit 177,
and the second boundary line P2 is provided in the middle
between the adjacent gate line 121 and is in parallel with the
gate line 121.

[0138] When the thin film transistor panel 100 and the
facing panel 200 are arranged, the linear common electrodes
133 and 134 and the linear pixel electrodes 177,178, and 179
divide the liquid crystal layer 300 into a plurality of subre-
gions. The subregions are classified into 8 groups according
to the director of the liquid crystal when the electric field is
applied, and are called domains.

[0139] Accordingly, when the thin film transistor panel 100
and the facing panel 200 are arranged, the linear common
electrodes 133 and 134 and the linear pixel electrodes 177,
178, and 179 divide a pixel area into a plurality of domains,
and control the electric field that is formed when the voltage
is applied between the linear common electrodes 133 and 134
and the linear pixel electrodes 177, 178, and 179 to have a
horizontal component for the panels 110 and 210 and control
the direction in which the liquid crystal is tilted.

[0140] The domains are classified into 4 types according to
the director of the liquid crystal, and each domain is formed to
have a longish shape having width and length. Since the
arrangement of the liquid crystal has regularity in the domain,
the viewing angle of the liquid crystal display is extended.
FIG. 6 illustrates 4 first domains D1, 4 second domains D2, 4
third domains D3, and 4 fourth domains D4, the first region
U1 includes one of the first domain to the fourth domain, and
the second region U2 includes another one of the first domain
to the fourth domain.

[0141] The lower alignment layer 1 includes an alignment
base layer 12 and an alignment control agent 13. The align-
ment base layer 12 is a liquid crystal vertical alignment layer
such as a polyamic acid, a polyimide, or lecithin, and the
liquid crystal is basically aligned in the direction vertical to
the panel by the alignment base layer 12. The alignment
control agent 13 comes out of the alignment base layer 12
with a pretilt, particularly, a polar angle, and it is formed by
photo-polymerizing the photo-polymerizable monomer or
oligomer. In this instance, the polar angle f§ 1 of the alignment
control agent 13 provided in the first region U1 is different
from the polar angle § 2 of the alignment control agent 13
provided in the second region U2.
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[0142] The upper alignment layer 2 includes an alignment
base layer 22 and an alignment control agent 23. The align-
ment base layer 22 is a liquid crystal vertical alignment layer
such as a polyamic acid, a polyimide, or lecithin, and the
liquid crystal is basically aligned in the direction vertical to
the panel by the alignment base layer 12. The alignment
control agent 23 comes out of the alignment base layer 22
with a pretilt, particularly, a polar angle, and it is formed by
photo-polymerizing the photo-polymerizable monomer or
oligomer. In this instance, the polar angle § 1 of the alignment
control agent 13 provided in the first region U1 is different
from the polar angle §§ 2 of the alignment control agent 13
provided in the second region U2.

[0143] The liquid crystal layer 3 includes liquid crystal
with positive dielectric anisotropy, the alignment control
agents 13 and 23 are tilted with a predetermined polar angle
off the surfaces of the panels 110 and 210, and liquid crystal
adjacent to the lower alignment layer 1 and the upper align-
ment layer 2 is tilted with a predetermined polar angle with
reference to the surfaces of the panels 110 and 210 because of
the influence by the alignment control agents 13 and 23 of the
lower alignment layer 1 and the upper alignment layer 2.

[0144] Accordingly, when the liquid crystal that is near the
lower alignment layer 1 and the upper alignment layer 2 has
apretilt with a predetermined polar angle, the response speed
is fast because the liquid crystal in all the regions is immedi-
ately tilted according to the pretilt when the electric field is
applied. Particularly, liquid crystal that is near a facing panel
having no linear common electrode and linear pixel electrode
immediately becomes tilted according to the pretilt, and
hence, the response speed is very fast. Therefore, the problem
of afterimage in the video is solved.

[0145] Since the alignment control agents 13 and 23 influ-
ence alignment of the adjacent liquid crystal, and the polar
angle 3 1 of the alignment control agents 13 and 23 provided
in the first domain D1 and the second domain D2 of the first
region Ul is greater than the pretilt angle f§ 2 of the alignment
polymers 13 and 23 provided in the first domain D1 and the
second domain D2 of the second region U2, the polar angle a.
2 of the liquid crystal that is near the lower and upper align-
ment layers 1 and 2 provided in the first domain D1 and the
second domain D2 of the first region U1 is greater than the
polar angle ¢. 2 of the liquid crystal that is near the lower and
upper alignment layers 1 and 2 provided in the first domain
D1 and the second domain D2 of the second region U2.

[0146] Therefore, the entire liquid crystal of the liquid crys-
tal layer 3 is immediately tilted in the pretilt direction when
the voltage is applied according to the polar angle of the liquid
crystal that is near the lower and upper alignment layers 1 and
2, and in this instance, the polar angle of the liquid crystal
provided in the first domain D1 and the second domain D2 of
the first region U1 is greater than the polar angle of the liquid
crystal that is provided in the first domain D1 and the second
domain D2 of the second region U2. Therefore, since gamma
curves of the first region Ul and the second region U2 are
different, lateral visibility is improved when the optical char-
acteristics of the first region U1 and the second region U2 are
efficiently compensated.

[0147] The exemplary embodiment in which the lower
alignment layer 1 and the upper alignment layer 2 have the
alignment base layers 12 and 22 and the alignment polymers
13 and 23 has been described, and it is possible for one of the
lower alignment layer 1 and the upper alignment layer 2 to
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have the alignment base layer and the alignment polymer and
for the other one to have the alignment base layer.

[0148] FIG. 8 and FIG. 9 show a liquid crystal display
manufacturing method according to another exemplary
embodiment of the present invention.

[0149] As shown in FIG. 4, a thin film layer including
wiring, a thin film transistor, linear common electrodes 133
and 134, and linear pixel electrodes 177, 178, and 179 is
formed on an insulation panel 110 by using thin film deposi-
tion, photolithography, and photo-etching. Also, a thin film
layer including a light blocking member 220 and a color filter
230 is formed on an insulation panel 210 by using thin film
deposition, photolithography, and photo-etching.

[0150] Next, an alignment ground material and a photo-
polymerizable monomer or oligomer are mixed and coated on
the thin film layer of the thin film transistor panel 100, and the
alignment ground material is hardened by curing the same at
a temperature (100 to 180 degrees Celsius) for 0.5 to 1 hour,
thereby forming a lower alignment layer 1a including the
photo-polymerizable monomer or oligomer. Also, the align-
ment ground material and the photo-polymerizable monomer
or oligomer are mixed and coated on the thin film layer of the
facing panel 200, and the alignment ground material is hard-
ened by curing the same at a temperature (100 to 180 degrees
Celsius) for 0.5 to 1 hour, thereby forming an upper alignment
layer 2a including the photo-polymerizable monomer or oli-
gomer.

[0151] Here, the alignment ground material is a liquid crys-
tal vertical alignment layer of such as a polyamic acid, a
polyimide, or lecithin, and the liquid crystal is firstly aligned
in the direction vertical to the panel by the alignment ground
material. Therefore, the lower alignment layer 1a and the
upper alignment layer 2¢ including the photo-polymerizable
monomer or oligomer can firstly align the liquid crystal in the
direction vertical to the panels 100 and 200 by the alignment
ground material. The photo-polymerizable monomer or oli-
gomer includes the reactive mesogen (RM) and NOA series
by Norland as described.

[0152] Then, the thin film transistor panel 100 and the
facing panel 200 are combined.

[0153] The liquid crystal is rearranged by applying the first
electric field between the common electrode unit 133 and the
pixel electrode unit 177 as shown in FIG. 8 and FIG. 9. In this
instance, the inclination angle o 1 of liquid crystal is
increased by increasing intensity of the first electric field. An
optical mask 4 with the same shape of the second region U2
in the pixel area is provided in the second region U2 and the
light such as the ultraviolet rays is irradiated thereon. There-
fore, the light is irradiated to the first region U1 that is not
covered by the optical mask 4. In this instance, since the
monomer or oligomer included in the lower and upper align-
ment layers 1 and 2 is a photo-polymerizable material, the
monomer or oligomer is photo-polymerized by the light such
as the ultraviolet rays and the alignment control agents 13 and
23 come out of the alignment base layers 12 and 22. The
alignment control agents 13 and 23 are formed in the first
region Ul. The alignment control agents 13 and 23 formed in
the first region U1 have a polar angle according to the arrange-
ment of the liquid crystal. Therefore, since the liquid crystal
has a big polar angle by the first electric field of great inten-
sity, the alignment control agents 13 and 23 provided in the
first region U1 have a big polar angle f§ 1.

[0154] As shown in FIG. 7, liquid crystal is rearranged by
applying the second electric field between the common elec-

Jun. 2, 2011

trode unit 133 and the pixel electrode unit 177. The intensity
of the second electric field becomes less than that of the first
electric field, and the polar angle o 2 of the liquid crystal
becomes less than the first electric field. Light is irradiated to
the first region U1 and the second region U2 by irradiating
light such as the ultraviolet rays without an additional optical
mask. In this instance, the monomer or oligomer included in
the lower and upper alignment layers 1 and 2 is photo-poly-
merized, and the alignment control agents 13 and 23 come out
of the alignment base layers 12 and 22. The alignment control
agents 13 and 23 are formed in the second region U2, and an
alignment control agent having a fixed pretilt is formed in the
first region Ul. The alignment control agents 13 and 23 that
are formed in the second region U2 have a pretilt with a polar
angle according to the arrangement state of the liquid crystal.
Therefore, since the liquid crystal has a small inclination
angle o 2 by the second electric field of small intensity, the
polar angle §§ 2 of the alignment control agents 13 and 23
provided in the second region U2 becomes less than the pretilt
angle {3 1 of the alignment control agents 13 and 23 provided
in the first region U1.

[0155] In this instance, the liquid crystal that is near the
lower alignment layer 1 and the upper alignment layer 2 has
a polar angle by influence of the alignment control agents 13
and 23 of the lower alignment layer 1 and the upper alignment
layer 2, and the polarangle ¢. 2 of the liquid crystal that is near
the lower and upper alignment layers 1 and 2 provided in the
second region U2 becomes less than the polarangle a 1 of the
liquid crystal that is near the lower and upper alignment layers
1 and 2 provided in the first region UL.

[0156] Therefore, the entire liquid crystal of the liquid crys-
tal layer is immediately tilted in the pretilt direction when the
voltage is applied according to the pretilt of the liquid crystal
that is near the lower and upper alignment layers 1 and 2, and
in this instance, the polar angle o 1 of the liquid crystal
provided in the first region U1 is greater than the polar angle
a 2 of the entire liquid crystal that is provided in the second
region U2. Therefore, since gamma curves of the first region
U1 and the second region U2 are different, lateral visibility is
improved when the optical characteristics between the differ-
ent regions are efficiently compensated.

[0157] Themodule process is progressed with polarizers 11
and 21 attached thereto.

[0158] The optical mask is used to differentiate the polar
angle of the alignment control agent for each different region,
the polar angle of the liquid crystal provided in the different
region is differentiated to increase the compensation rates of
the optical characteristics between the different regions, and
the lateral visibility is accordingly improved, and it is also
possible to differentiate the polar angle of the liquid crystal
provided in the different regions by differentiating the polar
angle of the alignment control agent for each different region
in the optical alignment layer and improve lateral visibility by
increasing the compensation rate of the optical characteristics
between different regions.

[0159] FIG. 10 and FIG. 11 show a method for differenti-
ating polar angles of alignment control agents of a first region
U1 and a second region U2 in an optical alignment layer.
[0160] As shown in FIG. 10, a thin film layer including
wiring, a thin film transistor, linear common electrodes 133
and 134, and linear pixel electrodes 177, 178, and 179 is
formed on an insulation panel 110 by using thin film deposi-
tion, photolithography, and photo-etching. The alignment
ground material and the photo-polymerizable monomer or
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oligomer are mixed and coated on the thin film layer of the
thin film transistor panel 100 to form an alignment material
400. The UV rays are irradiated to the first region Ul and the
alignment ground material is optically aligned to form the
alignment base layer 13, and the photo-polymerizable mono-
mer or oligomer is polymerized to form the alignment control
agent 12. Here, when the UV rays are irradiated to the first
region U1, the second region U2 is blocked from the UV by
using an optical mask 600. In this instance, the polar angle
1 ofthe alignment control agent 13 provided in the first region
U1 controls the UV rays to be substantially increased.
[0161] As shown in FIG. 11, the UV rays are irradiated to
the second region U2 to optically align the alignment ground
material and then optically align the alignment base layer 13,
and the photo-polymerizable monomer or oligomer is poly-
merized to form the alignment control agent 12 and complete
the lower alignment layer 1. Here, when the UV rays are
irradiated to the second region U2, the first region U2 blocks
the UV rays by using the optical mask 600. In this instance,
the polar angle fp 2 of the alignment control agent 13 provided
in the second region U2 is formed to be less than the polar
angle p 1 of the alignment control agent 13 provided in the
first region U1 by controlling the UV rays.

[0162] The facing panel 200 forms the upper alignment
layer 2 in a like manner of the thin film transistor panel 100,
and the thin film transistor panel 100 and the facing panel 200
are combined.

[0163] In this instance, the liquid crystal that is near the
lower alignment layer 1 and the upper alignment layer 2 has
apolar angle by the influence of the alignment control agents
13 and 23 of the lower alignment layer 1 and the upper
alignment layer 2, and the polar angle o 2 of the liquid crystal
that is near the lower and upper alignment layers 1 and 2
provided in the second region U2 becomes less than the polar
angle o 1 of the liquid crystal that is near the lower and upper
alignment layers 1 and 2 provided in the first region U1.
[0164] Therefore, the entire liquid crystal of the liquid crys-
tal layer is immediately tilted in the pretilt direction when the
voltage is applied according to the pretilt of the liquid crystal
that is near the lower and upper alignment layers 1 and 2, and
in this instance, the polar angle o 1 of the liquid crystal
provided in the first region U1 is greater than the polar angle
o 2 of the liquid crystal that is provided in the second region
U2. Therefore, since gamma curves of the first region U1 and
the second region U2 are different, lateral visibility is
improved when the optical characteristics between the differ-
ent regions are efficiently compensated.

[0165] The present invention has been applied to the IPS
mode liquid crystal display, and it is also applicable to the
fringe field switching (FFS) mode liquid crystal display.
[0166] FIG. 12 shows a layout view of a liquid crystal
display according to the other exemplary embodiment of the
present invention, and FIG. 13 shows a cross-sectional view
of FI1G. 12 with reference to line XII1T-XIII.

[0167] Theliquid crystal display shown in FIG. 12 and FIG.
13 has almost the same structure as the liquid crystal display
shown in FIG. 2 and FIG. 3, and the structure of the common
electrode is different. The difference will now be mainly
described.

[0168] A common electrode 130 is formed on the insulation
panel 110, and the common electrode 130 includes a continu-
ous surface in the pixel area without separated parts. The
common electrode 130 is overlapped on a pixel electrode 190,
and it has an opening 132 at a part where it is overlapped on
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the data line 171. The common electrode 130 can be made of
a transparent conductive material such as indium tin oxide
(ITO) or indium zinc oxide (1Z0).

[0169] A passivation layer 180 is formed on a data line 171
having a plurality of source electrodes 173, a drain electrode
175, and a drain electrode 175, and the passivation layer 180
has a contact hole 185 exposing a part of the drain electrode
175. The pixel electrode 190 is connected to a part of the drain
electrode 175 through the contact hole 185. The pixel elec-
trode 190 has a plurality of bands and is formed in the vertical
direction. The common electrode 130 and the pixel electrode
190 function as a domain dividing means, and a region
between the common electrode 130 and the pixel electrode
190 is divided into a first domain D1 to a fourth domain D4
with reference to the first and second boundary lines P1 and
P2. Alower alignment layer 1 is formed on the pixel electrode
190. The lower alignment layer 1 includes an alignment base
layer 12 and an alignment control agent 13. The alignment
base layer 12 is a liquid crystal vertical alignment layer of
such as a polyamic acid, a polyimide, or lecithin, and the
liquid crystal is basically aligned in the direction vertical to
the panel by the alignment base layer 12. The alignment
control agent 13 comes out of the alignment base layer 12
with a pretilt, particularly, a polar angle, and is formed by
photo-polymerizing the photo-polymerizable monomer or
oligomer.

[0170] Sincethe alignment base layer 12 of the lower align-
ment layer 1 is formed with the material that has the vertical
alignment characteristic, the liquid crystal is vertically
aligned in the earlier stage, but since the alignment control
agent 13 of the lower alignment layer 1 has a pretilt with a
predetermined polar angle with reference to the direction
vertical to the surface of the insulation panel 110, alignment
of the liquid crystal is changed by the alignment force of the
alignment control agent 13, and the liquid crystal is tilted with
a predetermined polar angle with reference to the direction
vertical to the surfaces of the insulation panels 110 and 210.
[0171] A light blocking member 220 is formed on an insu-
lation panel 210, and a color filter 230 is formed in respective
regions divided by the light blocking member 220.

[0172] The color filter 230 and the light blocking member
220 can be formed on the thin film transistor panel 100.
[0173] An upper alignment layer 2 is formed on the color
filter 230. The upper alignment layer 2 includes an alignment
base layer 22 and an alignment control agent 23. The align-
ment base layer 22 is a liquid crystal vertical alignment layer
of such as a polyamic acid, a polyimide, or lecithin, and the
liquid crystal is basically aligned in the direction vertical to
the panel by the alignment base layer 22. The alignment
control agent 23 comes out of the alignment base layer 22
with a pretilt, particularly, a polar angle, and is formed by
photo-polymerizing the photo-polymerizable monomer or
oligomer.

[0174] Theliquid crystal is initially vertically aligned since
the alignment base layer 22 of the upper alignment layer 2 is
formed with material having the vertical alignment charac-
teristic, and since the alignment control agent 23 of the upper
alignment layer 2 is tilted in a predetermined direction, align-
ment of the liquid crystal is changed by the alignment force of
the alignment control agent 23, and the director of the liquid
crystal is tilted with a predetermined polar angle off the
surfaces of the panels 110 and 210.

[0175] The liquid crystal layer 3 includes liquid crystal
with positive dielectric anisotropy, the alignment control
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agents 13 and 23 are tilted with a predetermined polar angle
off the surfaces of the panels 110 and 210, and liquid crystal
adjacent to the lower alignment layer 1 and the upper align-
ment layer 2 is tilted with a predetermined polar angle with
reference to the surfaces of the panels 110 and 210 because of
the influence by the alignment control agents 13 and 23 of the
lower alignment layer 1 and the upper alignment layer 2.
[0176] Accordingly, when the liquid crystal that is near the
lower alignment layer 1 and the upper alignment layer 2 has
a pretilt with a predetermined polar angle, the response speed
is fast because the liquid crystal in all the regions is immedi-
ately tilted according to the pretilt when the electric field is
applied.

[0177] In the case of the IPS mode liquid crystal display,
since the electric field provided in the region between the
common electrode and the pixel electrode becomes smaller as
it becomes distant from the common electrode and the pixel
electrode, a threshold voltage is great to cause high power
consumption, and since the common electrode and the pixel
electrode are formed on a single panel, the aperture ratio
becomes less. In order to solve the problem, the fringe field
switching (FFS) mode liquid crystal display forms the com-
mon electrode on the continuous side in the pixel area to
reinforce the intensity of the electric field, and forms the
common electrode with a transparent conductor to improve
the aperture ratio.

[0178] An exemplary embodiment of the present invention
in which the liquid crystal alignment method according to the
exemplary embodiment of the present invention is applied to
aliquid crystal display of a vertical alignment (VA) mode will
now be described.

[0179] FIG. 14 shows a layout view of a liquid crystal
display according to the other exemplary embodiment of the
present invention, FIG. 15 shows a cross-sectional view of a
liquid crystal display shown in FIG. 14, and FIG. 16 shows
alignment of liquid crystal provided at a control electrode and
a cutout of the control electrode of a liquid crystal display
shown in FIG. 14.

[0180] The liquid crystal display according to the current
exemplary embodiment of the present invention includes a
thin film transistor panel 100, a common electrode panel 200,
a liquid crystal layer 3, a lower polarizer 11, an upper polar-
izer 21, and a compensation film 24.

[0181] The thin film transistor panel 100 includes an insu-
lation panel 110 and thin film layers formed thereon, and the
common electrode panel 200 includes an insulation panel 210
and thin film layers formed thereon.

[0182] The thin film transistor panel 100 will now be
described.
[0183] A gate electrode 124 is formed on the insulation

panel 110 formed with transparent glass. The gate electrode
124 receives a scanning signal through the gate line 121.
[0184] A gate insulating layer 140 is formed on the gate
electrode 124, an intrinsic semiconductor 154 made of amor-
phous silicon is formed on the gate insulating layer 140, and
ohmic contacts 163 and 165 made of n+hydrogenated amor-
phous silicon in which silicide or an n-type impurity is doped
in a high concentration are formed on the intrinsic semicon-
ductor 154. The intrinsic semiconductor 154 and the ohmic
contacts 163 and 165 can be called semiconductors for con-
venience of description, and the term semiconductor may
signify a polysilicon semiconductor or an oxide semiconduc-
tor as well as the intrinsic semiconductor and the ohmic
contact layer.
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[0185] A plurality of source electrodes 173 and a drain
electrode 175 are formed on the ohmic contacts 163 and 165.
Bach source electrode 173 receives an image signal voltage
from the data line 171. The drain electrode 175 faces the
source electrode 173 on the gate electrode 124. A channel of
the intrinsic semiconductor 154 between the source electrode
173 and the drain electrode 175 is exposed.

[0186] The gate electrode 124, the source electrode 173,
and the drain electrode 175 form a thin film transistor (TFT)
together with the intrinsic semiconductor 154, and a channel
of the thin film transistor is formed at the channel of the
intrinsic semiconductor 154 between the source electrode
173 and the drain electrode 175.

[0187] A passivation layer 180 having a contact hole 185 is
formed on the gate insulating layer 140, the source electrode
173, the drain electrode 174, and the channel of the intrinsic
semiconductor 154. The passivation layer 180 is made of an
inorganic insulating material such as silicon nitride or silicon
oxide, or organic insulating material such as a resin.

[0188] A pixel electrode 190 having no cutout and forming
a continuous surface is formed on the passivation layer 180.
The pixel electrode 190 is connected to the drain electrode
175 through the contact hole 185, and it can be made of a
transparent conductive layer such as indium tin oxide (ITQ)
or indium zinc oxide (IZO). The pixel electrode 190 receives
a data voltage from the drain electrode 175.

[0189] An interlayer insulating layer 183 is formed on the
pixel electrode 190. The interlayer insulating layer 183 is
formed between the pixel electrode 190 and a control elec-
trode 19 in order to prevent the pixel electrode 190 and the
control electrode 19 from being shorted, and the interlayer
insulating layer 183 can be made of an inorganic insulating
material such as silicon nitride or silicon oxide, or an organic
insulating material such as a resin.

[0190] The control electrode 19 is formed on the interlayer
insulating layer 183. The control electrode 19 can be made of
a transparent conductive layer such as indium tin oxide (ITO)
or indium zine oxide (1Z0).

[0191] The control electrode 19 has a cutout 19a function-
ing as a domain dividing means. The cutout 19a previously
controls the pretilt of the alignment control agent 13 in the
azimuthal angle direction and previously controls the pretilt
in the polar angle direction by controlling the electric field
that is formed when a control voltage is applied between the
control electrode 19 and the common electrode 270 during
the manufacturing process, to have a horizontal component
for the panel 210.

[0192] Therefore, when a driving voltage is applied
between the pixel electrode 190 and a common electrode 270,
the tilted direction of the liquid crystal is instantly determined
according to the pretilt of the aligned alignment control agent
13, and the response speed is improved. Also, the cutout 19a
of the control electrode 19 divides the liquid crystal layer 3
into regions by the alignment control agent 13, and controls
the arrangement of the liquid crystal to have regularity in the
respective divided regions to extend the viewing angle of the
liquid crystal display. The lower alignment layer 1 is formed
on the pixel electrode 190. The lower alignment layer 1
includes an alignment base layer 12 and an alignment control
agent 13. The alignment base layer 12 is a liquid crystal
alignment layer of such as a polyamic acid, a polyimide,
lecithin, nylon, and polyvinylalcohol (PVA), and it can be
made by including at least one of generally used materials.
Therefore, the liquid crystal is basically aligned according to
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the characteristics of the alignment base layer 12. The align-
ment control agent 13 comes out of the alignment base layer
12, and it can be formed by photo-polymerizing the photo-
polymerizable monomer or oligomer.

[0193] The alignment control agent 13 of the lower align-
ment layer 1 can have a pretilt that is tilted from the cutout 19a
of the control electrode 19.

[0194] The common electrode panel 200 will now be
described.
[0195] Alight blocking member 220 is formed on the insu-

lation panel 210 of transparent glass, and a color filter 230 is
formed in respective regions divided by the light blocking
member 220. An overcoat 250 is formed on the color filter
230, and a common electrode 270 is formed on the overcoat
250.

[0196] The common electrode 270 forms a continuous sur-
face without a cutout.

[0197] The overcoat 250 canbe omitted, and the color filter
230 and the light blocking member 220 can be formed on the
thin film transistor panel 100.

[0198] An upper alignment layer 2 is formed on the com-
mon electrode 270. The upper alignment layer 2 includes an
alignment base layer 22 and an alignment control agent 23.
The alignment base layer 12 is a liquid crystal alignment layer
of such as a polyamic acid, a polyimide, lecithin, nylon, and
polyvinylalcohol (PVA), and it can be made by including at
least one of generally used materials. Therefore, the liquid
crystal is basically aligned according to the characteristics of
the alignment base layer 22. The alignment control agent 23
comes out of the alignment base layer 22, and it can be formed
by photo-polymerizing the photo-polymerizable monomer or
oligomer.

[0199] The photo-polymerizable monomer or oligomer
includes the reactive mesogen (RM), and NOA series by
Norland as described above.

[0200] The alignment control agent 23 of the upper align-
ment layer 2 has a pretilt that is tilted in the same direction as
the alignment control agent 13 of the lower alignment layer 1.
[0201] The liquid crystal layer 3 includes liquid crystal
having negative dielectric anisotropy, it is vertically arranged
by the alignment force of the alignment base layers 12 and 22
for the panels 110 and 210, and the liquid crystal that is near
the lower alignment layer 1 and the upper alignment layer 2
has a pretilt because of an influence by the alignment control
agent of the lower alignment layer 1 and the upper alignment
layer 2.

[0202] Accordingly, when the liquid crystal has a pretilt,
the response speed is very fast since the liquid crystal in all
entire regions is immediately tilted in the pretilt direction
when the electric field is applied. Therefore. the afterimage
problem of the video is solved.

[0203] The liquid crystal molecules 31 of the liquid crystal
layer 3 include liquid crystal molecules 31a provided on the
control electrode 19, liquid crystal molecules 315 provided
on the cutout 19¢, and liquid crystal molecules 31¢ provided
on the boundary of the control electrode 19 and the cutout
19a.

[0204] When the pixel electrode has a cutout, the electric
field is not well applicable to the liquid crystal molecules 31
provided at the cutout of the pixel electrode. and hence, the
liquid crystal molecules 31 provided at the cutout are not
arranged in the direction of the electric field to generate
texture and deteriorate the overall transmittance. However, in
a like manner of the present exemplary embodiment, when a

Jun. 2, 2011

control electrode 19 having a cutout 19a on the pixel elec-
trode 190 is formed and a control voltage is applied between
the control electrode 19 and the common electrode 270, the
liquid crystal molecules 31a provided on the control elec-
trode 19, the liquid crystal molecules 315 provided on the
cutout 19¢, and the liquid crystal molecules 31¢ provided on
the boundary of the control electrode 19 and the cutout 19a
have a pretilt by the alignment control agent 13. Therefore,
when the driving voltage is applied between the pixel elec-
trode 190 and the common electrode 270, the liquid crystal
molecules 315 provided at the cutout 19a¢ and the liquid
crystal molecules 31¢ provided on the boundary of the control
electrode 19 and the cutout 19 are immediately tilted in the
direction in parallel with, the electric field, and hence, liquid
crystal that is helpful for image displaying is increased.
Therefore, the aperture ratio is improved and luminance is
increased.

[0205] The lower alignment layer 1 and the upper align-
ment layer 2 have been described to have the alignment base
layers 12 and 22 and the alignment polymers 13 and 23, and
it is also possible for one of the lower alignment layer 1 and
the upper alignment layer 2 to have the alignment base layer
and the alignment polymer, and for the other one thereof to
have the alignment base layer.

[0206] The lower polarizer 11 and the upper polarizer 21
can be disposed to have transmissive axes crossed with each
other.

[0207] The compensation film 24 can be a phase delay film
such as a ¥4 wavelength delay film or a %2 wavelength delay
film. The compensation film 24 can be plural or can be omit-
ted.

[0208] A method for manufacturing aliquid crystal display
of FIG. 14 and FIG. 15 according to another exemplary
embodiment of the present invention will now be described
with reference to FIG. 17 and F1G. 18.

[0209] FIG. 17 shows a cross-sectional view for aligning
liquid crystal to have a pretilt by applying a control voltage
between a control electrode and a common electrode accord-
ing to another exemplary embodiment of the present inven-
tion, and FIG. 18 shows a cross-sectional view for aligning an
alignment control agent to have a pretilt by irradiating ultra-
violet (UV) to liquid crystal having a pretilt according to the
exemplary embodiment of the present invention.

[0210] First,as shownin FIG. 17, a thin film layer including
wiring, a thin film transistor, a control electrode 19 having a
cutout 19a, and a pixel electrode 190 having no cutout and
forming a continuous surface on the insulation panel 110 is
formed by using thin film deposition, photolithography, and
photo-etching. Also, a thin film layer including a light block-
ing member 220, a color filter 230, and a common electrode
270 having no cutout and forming a continuous surface is
formed on an insulation panel 210 by using thin film deposi-
tion, photolithography, and photo-etching.

[0211] Next, a ground material and a photo-polymerizable
monomer or oligomer are mixed and coated on the thin film
layer of the thin film transistor panel 100, and the alignment
ground material is hardened by curing the same at a tempera-
ture (100 to 180 degrees Celsius) for 0.5 to 1 hour, thereby
forming a lower alignment layer 1 including the photo-poly-
merizable monomer or oligomer. Also, the alignment ground
material and the photo-polymerizable monomer or oligomer
are mixed and coated on the thin film layer of the facing panel
200, and the alignment ground material is hardened by curing
the same at a temperature (100 to 180 degrees Celsius) for 0.5
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to 1 hour, thereby forming an upper alignment layer 2 includ-
ing the photo-polymerizable monomer or oligomer.

[0212] Here, the alignment ground material is a liquid crys-
tal vertical alignment layer of such as a polyamic acid, a
polyimide, or lecithin, and the liquid crystal is firstly aligned
in the direction vertical to the panel by the alignment ground
material. Therefore, the lower alignment layer 1 and the upper
alignment layer 2 including the photo-polymerizable mono-
mer or oligomer can firstly align the liquid crystal in the
direction vertical to the panels 100 and 200 by the alignment
ground material. The photo-polymerizable monomer or oli-
gomer includes the reactive mesogen (RM) and NOA series
by Norland as described.

[0213] Then, the thin film transistor panel 100 and the
facing panel 200 are combined. The panels 100 and 200 can
be combined by two methods.

[0214] Thefirst methodisto coat a sealant on one of the thin
film transistor panel 100 and the facing panel 200 to define a
region in which the liquid crystal is filled, drip the liquid
crystal into the defined region, and arrange and combine the
thin film transistor panel 100 and the facing panel 200. In this
instance, a spacer for maintaining a gap between the two
panels 100 and 200 can be sprayed before or after the liquid
crystal is dripped. The spacer can be formed on the thin film
transistor panel 100 and the facing panel 200 through a thin
film formation process in advance. In this instance, the liquid
crystal can be dripped after adding the photo-polymerizable
monomer or oligomer thereto.

[0215] Inanother way, a sealant is coated on one of the thin
film transistor panel 100 and the facing panel 200 to define a
region in which liquid crystal will be filled, a liquid crystal
interposition hole is formed, and then the two panels 100 and
200 are arranged and combined. The liquid crystal can be
interposed by dipping the liquid crystal interposition hole ina
liquid crystal storage tank in a vacuum state and eliminating
the vacuum, and then the liquid crystal interposition hole can
be sealed. Further, the liquid crystal can be interposed by
adding the photo-polymerizable monomer or oligomer to the
liquid crystal.

[0216] A control voltage (V)is applied between the control
electrode 19 and the common electrode 270 to form an elec-
tric field between the cutout 19a of the control electrode 19
and the common electrode 270. Since the liquid crystal has
positive dielectric anisotropy, the liquid crystal is tilted in the
direction in parallel with the electric field, and the liquid
crystal has a pretilt.

[0217] Next, as shown in FIG. 18, light such as the ultra-
violet rays is irradiated to the lower and upper alignment
layers 1 and 2 to photo-polymerize the photo-polymerizable
monomer or oligomer, thereby forming alignment control
agents 13 and 23 coming out of the alignment base layers 12
and 22. The alignment control agents 13 and 23 have a pretilt
with a predetermined polar angle according to the secondary
alignment state of the liquid crystal.

[0218] Accordingly, when the liquid crystal has a pretilt,
the response speed is very fast since the liquid crystal of all
regions is immediately tilted in the pretilt direction when the
electric field is applied between the pixel electrode 190 and
the common electrode 270. Therefore, the problem of after-
image of the motion picture can be solved.

[0219] Further, since the liquid crystal has a pretilt of a
predetermined azimuthal angle by the control electrode 19
having the cutout 194, when the electric field is applied
between the pixel electrode 190 and the common electrode
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270, the liquid crystal molecules 315 provided at the cutout
19a and the liquid crystal molecules 31¢ provided on the
boundary of the control electrode 19 and the cutout 194 are
immediately tilted in a predetermined azimuthal angle direc-
tion, and hence, liquid crystal that is helpful for image dis-
playing is increased. Therefore, the aperture ratio is improved
and the luminance is increased.

[0220] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A liquid crystal display comprising:

a first panel;

a second panel facing the first panel,

a first electrode and a second electrode formed on the first
panel;

a liquid crystal layer provided between the first panel and
the second panel; and

a first alignment layer formed on the first panel and con-
tacting the liquid to crystal layer, wherein

the first alignment layer includes a first alignment base
layer and a first alignment control agent, the first align-
ment base layer represents a material for vertically
aligning liquid crystal of the liquid crystal layer, and the
first alignment control agent comes out of the first align-
ment base layer and provides alignment force to the
liquid crystal.

2. The liquid crystal display of claim 1, wherein

the first electrode and the second electrode are formed as a
plurality of bands, and are alternately disposed.

3. The liquid crystal display of claim 2, wherein

a region between the first electrode and the second elec-
trode is divided into a plurality of domains.

4. The liquid crystal display of claim 3, wherein

the first electrode and the second electrode are in parallel
with each other, and the middle parts thereof are bent.

5. The liquid crystal display of claim 3, wherein

the plurality of domains are divided into a first region and
a second region, and

a polar angle of the first alignment control agent provided
in the first region is different from a polar angle of the
first alignment control agent provided to in the second
region.

6. The liquid crystal display of claim 5, wherein

the first alignment control agent is generated by polymer-
izing a photo-polymerizable monomer or oligomer.

7. The liquid crystal display of claim 5, wherein the liquid

crystal display further includes

a second alignment layer formed on the second panel and
contacting the liquid crystal layer, and

the second alignment layer includes a second alignment
base layer and a second alignment control agent, the
second alignment base layer represents a material for
vertically aligning liquid crystal of the liquid crystal
layer, and the second alignment control agent comes out
of the second alignment base layer and provides align-
ment force to the liquid crystal.

8. The liquid crystal display of claim 7, wherein

the second alignment control agent is generated by poly-
merizing a photo-polymerizable monomer or oligomer.
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9. The liquid crystal display of claim 8, wherein

a polar angle of the second alignment control agent pro-
vided in the first region is different from a polar angle of
the second alignment control agent provided in the sec-
ond region.

10. The liquid crystal display of claim 9, wherein

the first alignment layer and the second alignment layer are
optical alignment layers.

11. The liquid crystal display of claim 1, wherein

the first electrode is formed as a plurality of bands, and the
second electrode is formed with a continuous surface in
a pixel area.

12. The liquid crystal display of claim 11, wherein

the second electrode is formed with a transparent conduc-
tor.

13. The liquid crystal display of claim 12, wherein

a region between the first electrode and the second elec-
trode is divided into a plurality of domains.

14. The liquid crystal display of claim 13, wherein

the middle of the first electrode is bent.

15. The liquid crystal display of claim 13, wherein

the plurality of domains are divided into a first region and
a second region, and

apolar angle of the first alignment control agent provided
in the first region is different from a polar angle of the
first alignment control agent provided to in the second
region.

16. The liquid crystal display of claim 15, wherein

the first alignment control agent is generated by polymer-
izing a photo-polymerizable monomer or oligomer.

17. The liquid crystal display of claim 15, wherein the

liquid crystal display further includes

a second alignment layer formed on the second panel and
contacting the liquid crystal layer,

wherein the second alignment layer includes a second
alignment base layer and a second alignment control
agent, the second alignment base layer represents a
material for vertically aligning liquid crystal of the lig-
uid crystal layer, and the second alignment control agent
comes out of the second alignment base layer and pro-
vides alignment force to the liquid crystal.

18. The liquid crystal display of claim 17, wherein

the second alignment control agent is generated by poly-
merizing a photo-polymerizable monomer or oligomer.

19. The liquid crystal display of claim 18, wherein

a polar angle of the second alignment control agent pro-
vided in the first region is different from a polar angle of
the second alignment control agent provided in the sec-
ond region.

20. The liquid crystal display of claim 19, wherein

the first alignment layer and the second alignment layer are
optical alignment layers.

21. A method for manufacturing a liquid crystal display

comprising:

forming a first electrode and a second electrode on a first
panel;

forming a first alignment layer including a first alignment
ground material for vertically aligning liquid crystal on
the first panel and a monomer or oligomer made of a
material that is different from the first alignment ground
material;

forming a second panel;

introducing the liquid crystal between the first panel and
the second panel; and
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polymerizing the monomer or oligomer included in the
first alignment layer by applying a first voltage between
the first electrode and the second electrode and irradiat-
ing light, thereby performing first polymerization.

22. The method of claim 21, wherein

the first electrode and the second electrode are formed as a
plurality of bands, and are alternately disposed.

23. The method of claim 22, wherein

a region between the first electrode and the second elec-
trode is divided into a plurality of domains.

24. The method of claim 23, wherein

the first electrode and the second electrode are in parallel
with each other, and the middle parts thereof are bent.

25. The method of claim 23, wherein

the plurality of domains are divided into a first region and
a second region, and

the first polymerization further includes:

polymerizing the monomer or oligomer included in the
first alignment layer provided in the first region through
irradiation;

covering the second region by using an optical mask; and

polymerizing the monomer or oligomer included in the
first alignment layer provided in the second region by
applying a second voltage between the first electrode
and the second electrode and irradiating light,

wherein the first voltage is different from the second volt-
age.

26. The method of claim 25, wherein the method further

includes,

before combining the first panel and the second panel,

forming a second alignment layer including a second align-
ment ground material for vertically aligning the liquid
crystal and a monomer or oligomer made of a material
thatis different from the second alignment ground mate-
rial on the second panel.

27. The method of claim 26, wherein the method includes

forming a first alignment control agent by polymerizing the
monomer or oligomer included in the first alignment
layer, and forming a second alignment control agent by
polymerizing the monomer or oligomer included in the
second alignment layer.

28. The method of claim 21, wherein

the first electrode is formed as a plurality of bands, and the
second electrode is formed as a continuous surface in a
pixel area.

29. A method for manufacturing a liquid crystal display,

comprising:

forming a first electrode and a second electrode on a first
panel;

forming a first alighment layer including a first alignment
ground material for vertically aligning liquid crystal on
the first panel and a monomer or oligomer made of a
material that is different from the first alignment ground
material;

dividing a region between the first electrode and the second
electrode into a plurality of domains, and dividing the
domains into a first region and a second region;

irradiating first light to the first region and optically align-
ing the alignment ground material to form an alignment
base layer, and polymerizing photo-polymerizable
monomer or oligomer to form an alignment control
agent; and

irradiating second light to the second region and optically
aligning the alignment ground material to form an align-
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ment base layer, and polymerizing a photo-polymeriz-
able monomer or oligomer to form an alignment control
agent,

wherein an irradiated amount of the first light is different
from an irradiated amount of the second light.

30. The method of claim 29, wherein

apolar angle of the alignment control agent provided in the
first region is different from a polar angle of the align-
ment control agent provided in the second region.

31. A liquid crystal display comprising:

a first panel,

a second panel facing the first panel;

a pixel electrode formed on the first panel and having no
cutout and forming a continuous surface;

a control electrode formed on the pixel electrode and
including a domain dividing means for dividing a pixel
area into a plurality of domains;

a common electrode formed on the second panel and hav-
ing no cutout and forming a continuous surface;

aliquid crystal layer formed between the first panel and the
second panel; and

a first alignment layer formed on the first panel and con-
tacting the liquid crystal layer,

wherein the first alignment layer includes a first alignment
base layer and a first alignment control agent, the first
alignment base layer represents a material for vertically
aligning liquid crystal of the liquid crystal layer, and the
first alignment control agent comes out of the first align-
ment base layer and provides alignment force to the
liquid crystal.

32. Theliquid crystal display of claim 31, further including

an interlayer insulating layer formed between the control
electrode and the pixel electrode.

33. The liquid crystal display of claim 31, wherein

the domain dividing means is a cutout.

34. The liquid crystal display of claim 33, wherein

liquid crystal molecules of the liquid crystal layer provided
at the cutout are arranged by an electric field formed
between the control electrode and the common elec-
trode.

35. The liquid crystal display of claim 31, wherein

the control electrode is formed with indium tin oxide (ITQ)
or indium zinc oxide (1Z0).

36. The liquid crystal display of claim 31, wherein

the first alignment control agent is generated by polymer-
izing a photo-polymerizable monomer or oligomer.

37. The liquid crystal display of claim 31, wherein the

liquid crystal display further includes

a second alignment layer formed on the second panel and
contacting the liquid crystal layer, and

the second alignment layer includes a second alignment
base layer and a second alignment control agent, the
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second alignment base layer represents a material for
vertically aligning liquid crystal of the liquid crystal
layer, and the second alignment control agent comes out
of the second alignment base layer and provides align-
ment force to the liquid crystal.

38. The liquid crystal display of claim 37, wherein

the second alignment control agent is generated by poly-
merizing a photo-polymerizable monomer or oligomer.

39. A method for manufacturing a liquid crystal display,

comprising:

forming a pixel electrode having no cutout and forming a
continuous surface on a first panel;

forming a control electrode having a domain dividing
means for dividing a pixel area into a plurality of
domains on the pixel electrode;

forming a first alighment layer including a first alignment
ground material for vertically aligning liquid crystal on
the control electrode and a monomer or oligomer made
of a material that is different from the first alignment
ground material;

forming a common electrode on the second panel;

introducing the liquid crystal between the first panel and
the second panel; and

polymerizing the monomer or oligomer included in the
first alignment layer by applying a first voltage between
the control electrode and the common electrode and
irradiating light, thereby performing first polymeriza-
tion.

40. The method of claim 39, wherein the method includes

further forming an interlayer insulating layer between the
control electrode and the pixel electrode.

41. The method of claim 40, wherein

the domain dividing means is a cutout.

42. The method of claim 41, wherein

liquid crystal molecules of the liquid crystal layer provided
at the cutout are arranged by an electric field formed
between the control electrode and the common elec-
trode.

43. The method of claim 42, further including,

before combining the first panel and the second panel,

forming a second alignment layer including a second align-
ment ground material for vertically aligning the liquid
crystal on the common electrode and a monomer or
oligomer made of a material that is different from the
second to alignment ground material.

44. The method of claim 43, wherein the method includes

forming a first alignment control agent by polymerizing the
monomer or oligomer included in the first alignment
layer, and forming a second alignment control agent by
polymerizing the monomer or oligomer included in the
second alignment layer.
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